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(54) DRIVER CIRCUrr AND DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a driver circuit 
which can reduce the power consumption, enables high- 
speed plotting and has a display memory that does not 
require memory mapping and to provide a display device 
using the driver circuit. 

SOLUTION: The driver circuit is provided with a line 
latch for storing a one-line portion of picture data of a 
picture and a driving means for writing data supplied 
from a control means with one line as a unit into the 
display memory through the line latch and reading out 
picture data from the display memory to output it to the 
control means. The driving means stores each pixel data 
out of the oneHine portion of pixel data held in the line 
latch in the display memory as pixel data for driving a 
corresponding pixel out of one corresponding line of a 
matrix pixel arrangement. Write control data which 
designates pixel data to be written in the display memory 
is stored in the line latch by pixels, and the driving 
means writes pixel data designated by the write control 
data in the display memory. 
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4 b ©tH:;^JT 0 ic;5:oT, S'tt/- F 2 8 b tddti^n 
5o ll2(D»^jA^fAF^^/^2 4 b©tti;bOt±|gl CD» 

tiA^F^'l'/';2 4a(<:A/j2nT, l/jni;l:/3^n, ffi 20 

OcOti1^t|H]L:i"3t-. ti]tiy-F2 SatCGATd'K^ 
n> IBUy- F 2 8 b tci ;b^l2M2n;So 

[0 0 2 6] la 3 liiMoym^y^'t V 7 ^mtLrmMi 
F^^/'sa^DggM/f^-To laatcfcoT, ii i i:[RiL;*ff 

^-7x-('X[p]SS(CPU I/F)« 6TvT^?n, -r-^^'y 

^ti^etiTTsto ^^ffl©-ry^f-7x^'x8t±. x-a? 30 

^-y^ 1 1 , -tU^^ 1 2. DAC 1 3-^cD[E]ifS^#tyo 

3 4. 3 5 (i^n^"n;<^U 7 ti^lii'Jj Lfcilfix-^^ 
rSa^B/ ^^-.;l/'\|g3M-r 5 /c«6«-r- ^ / ^X . CPU 2 ^ ^ 

[0 0 2 7] H 3 l,i.7r^tmih F ^^/^ 3 tt:^^a:) J; -5 (cfj 
fl^-rSo CPU2tig^;^tU 7^H*-r-^**^jAtf 
CPU 2 Itm^-t 5 lifix- ^ b° -tr 71/ i:'" i: 

^ tiS-fx-^ ^ -y ^ 9 tc?Si6 b n-5o x-^ V -y f- 9 
fcm^ld~>y FffS-e?SJ6^nfcr-^*^-bU<:'^ 1 etc 40 

7l^^tU 7tc»tiASti'5o ^VHi. CPU2(iaf^;<^: 

u 7{i:iS'ii^rnfcH^x-^^M^!^/-c-r^^t*. S/t^>j 

t U 7 (c|B'B$ n/cS^x- ^ iipJT/g li' -y F I^J^fiTx 
-^/^X3 5^liEl3LT. •bU'^^ 1 O^/TLT. 
^yy^9ic{m^n. ^bT. ^«x-:?^-yf-9{c 

fsj# ^ n/i X- ^ A w CI* i: CPU 2 {c w ^ o 

[0 0 2 8] m^^^^v 7 {cfE'S^n/c®«x-^;&rt 
*itbLTfKii/^^>;wca7K-r5^a-«, a>T;^^:V 7(c 
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x3 4^liFfeLT. -f-^'7<vf-i ncfs^^n^o ^ 

1 2ti:b;'j$n. -tu^^ I zicx'o. ^mnf--!^(D 

;l.-7^Py^«§§(DAC) 1 S'xW^J^n, ?5t-?SJI 
[0 0 2 9] *IIM?«S{CfcV^T, r-^f/^-X3 4{i?« 

(If -y ha)Tli-gTt^„ \^-(y'mWm 
iC^M 7 6 If ^'•byKpixel). 1 8 If -y F (R. G, B 
^6lf'yF) (Om^K. 3 1 6 8 tf'y F(D(±i:tl-r-^/^ 
Xic;3:?,„ x-^/^X3 StOlf -y FS(ti. x'-^'/^Xa 
4 tmmc. 1 ^^^^^O-r'-^lf -y FSi(^lrL, ffiil^ 
'mU7 Q tf ^'•b;l/(pixel), SA^ 1 8 tf -y F©^^co 
tiftfcfi, 3 16 8 If -y Ftc;S:5o 

[0 0 3 0] g] 3 &t/i:SatO J; 9 fc. Wv^^^ U 7 ti, 
2-3C0,f!^/c L4-s- F t 1 ■::)03*tiA*4-^- F-SrliX. 

locDK*/-£L4-°-Fi:^^0 1 -DCOm^ihT^-^^-V^s 
CPU 2 e O 7 ^ -b X {c I'l] 0 T . ffi/f © ffiJ^ ri L 4^- 

5„ CPU2A^P)S7j^yJ^iJ'NcD^^^f£Li:»§jAJ^7^ 
•b X . igfn y< ^ U /j^ 5 ffiiij/ ;b^©i^5^/c L T ^' -b 

[0 0 3 1 ] S b (C. CPU 2 (D'tlTn^ U 7 ^OTmh-fE 
Li3«ttf*tji^7^-bXi:^7j^><tU 7*^F>ffi^/^:7- 

;l/4-^©S'e^^/cL7^-bXti, g/T^P<^^U 7 ©ffilfp^fij 

ip-rs •i' a >y ^fi§-cDaiu--<;bffiPEg tfau-^ybwrsgic^ 

n^nfiJD^TT^3D> CPU2;b^€)07^-bX^3j;t>*?S 

[0 0 3 2] g] 4 ^im:^/3SJ^1-:^7J^1- 5 y ^> + - 
FTfe^o 0 4tt5V>T{i. (A){i^^*tf^^B$Oit 
?^/cL7^-bXc07 FbXfS^DRA^/^l-. \m\t 1 ffS 
>7^^t 1 mW:^t^o (B)iiCPU2A^^/i^^tU 7^7^ 
•bX-r5^!&(D7 FUX^^CAA^S^-fc (OttS^yi^U 
7 © ^ P -y ^flRrMCLK^/fx-To MCLKtOili, K;bJ£f!^S1ti. 
CPU2A^g/T;y<tU 7-\7i'-bX-r2.fflr{ST-fe'J. il© 
»]flStc43l^T, CPU2 7i'ig>Ky<^U 7*^bllfft-r'-^^ 
m^TcL. ^Tzii. CPU2A^W^>^^U 7'\liiftx-^? 

Lmrsicm^t^o c(Dm?si'Cisv^r. m^^^tv7i>c 

tfi ^ -r ^ o (D) ti g/K CO ^ © L ffi Pa^ ^ Tj^-r fS-^lDR 

mmcm^^?^ ^ v a (om^ti^ L^n v „ (e){±cpu 2 
g^x^^ru 7A^e.s!*^(±i-rfflr^^^-r«-^cR^^x-r. m 

2 7i^af^y< t U A> b L^R^ 9 o (F) a CPU 2 7b^~g 
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^ U 7 CO^^ P >y i'fiitMCLK*^SiU"-<;l/'DWfi1teCPU 2 
[0 0 3 3] *|!iSlSJf«{cJ;ntf, iaSF5^/^rt«© 

7. X A P ^ 0?K WPsI fg u^jimm in^n 

[0 0 3 4] STc. *Wf^ffiC3a/R/t'JT-«, ^>t;- 20 

ufflij £0 -r y ^ - 7 X X ffl , ffi /J ( i !?$ II / ; 1/ fflij 6D > 
(Drmmtimm-n-^^. ^r^. ait^Duai Pon sram 

^fffflt^if'&iriteL. *»F$iltOSingle Port SR 

rno3 51 mzommmm so 

[0 0 3 6] 05 limm^'rm L fcg>F=;;^ ^ U 
l;S^^fflV^Tl/^5o E5^^:^3l^T, 5 1a. 5 lbs 40 

5 1 cimz ic^.Ltzm 1 <Dmmmmizi^.^mfs'syi^v 

7(D?^'EV^)W 5 2at5 2 hl,i\£y hBM. 5 3a. 
5 3 b, 5 3c{i7-F^I. 5 4 a. 5 4 b. 5 4 c «N 
well. 5 5a. 5 5 b. 5 5 cli? ve\\^7f.to 
■t;l/5 latilfclv^T. N well 5 4a T\ PMOS F "7 ^i^'X 
^?Pli:P27b^"JfM$n. P well 5 5a-e«. NMOSF^y>^~ 
X^Nl. N2. 2 7a. 2 7bA%M?nSo NMOS NlilPMO 

s vmms-f y^^-i'mmz 9a^mf^L. nmos nzjipm 
OS pzttCMos-ry/^-^'iaisgz 9 b^iifi)c-f So c©i^ 

cDCMOS-r y/^-^f 2 9 a i: 2 9 b U >y 7°7 P 50 
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/St mi ^ n. :^X:g^tO 7 U -v 77 a 'y 7|1]SS ir S o 
ceo 1 timmS^y^'y-^ 29at29bt. mSMM 

^$C/t'«7 U -y 77 P 7 7lillSStiy- F 2 8 ai^ 2 8 b T 
«2 0©fflMW;&$^%ttffi*Mlg^3n. 7-F2 8a 
ir 2 8 b !i -f - *iBtt 7' $ S IStt 7 - F ^ * S o i^iJ ^ 
. 7 - F 2 8 a/)'''if U-^;!/-?', 7 - F 2 8 b f}M& i^-^ 
)l<Dm. x-^ "1" ^tBtiLTV^^il^gL. JMfc. 
/ - F 2 8a:^)^ffiU^;b7:\ 7~ F 2 8 hio'^mU^JKD 

mm "o- ^lE'SLti^^^AggtSo 

[0 0 3 7] ;:cD-f'-^?^^^^Hi-ri3#ii. St*. BI/kL 
)&i^fT7 FUXx3-^tcJi^?nfc7-FS. fiaj;^ 
«. 7-Flf 5 3at7-FIMi.EE-&Pri/jPL. NMOS F 7 
y>>~7^2 7a. 2 7 b;&#amifrSo li'-yFC'^ 
5ci!^m-rii^^i. 0.T^LiS:V^??iJ7F^7xn-^^(cJ; 
f). ^^?^^mT^#/*U-b;b. ;><t>Jir;l/5 1 

a. 5 1b, 5 1 c^mjJiL. 7- FS©IEt^Ei:S.t3^i 
T. p<-tU-b;l/5 1 a'S:Stf^-r§*i:^5o "y^y^ 

U-fe;b5 1 a^g-A./-fp<t U-tr^b^-f y. X 
«. tfi^^*'J-b;b'&J§Agti.o NMOSF^yi^'7^2 7 
a. 2 7 ht>mmikmicr^-^X\^>^(Dl:\ 7-F2 8ai: 

2 8 h(DVmi^'y hmio 2ai: 5 2 blC^gM^ft/c 
IHtk Lta^m^tli L-b y X • 7 y 7tcfzst)5o ;^ 'J fc 

L:^i/>a7l^ffl"byX'7y7{e:j;i3. ><*U-b;l/5 1 a« 

^ tiTi/^ X- ^ -^rc^'Hj-r ^lll7f^<?)cpu^^ y 

[0 0 3 8] S/c. CPU2;^^fi)7t U-tr;b5 1 aicf-^ 

^SIRLT. NMOS F9y>"X^ 2 7a. 2 7 b^»jit^ 
ffitcL. ^-LT. ^El7na)»t3A^F^-Y/^lcA;^^n 
/c«tE^f-*-^5?{i. iSNMOSF^yv^X^' 2 7a. 2 7 

b^ftLX. P5Ha*l7-F2 8ai:2 8 btie-K^n 

F2 8a^B,'U-^;K IB'(i7-F2 8 h^i&]yOUc 
L. x-^£Offi(iOtC±i^ti. t31i7-F2 Sa^fSU 

5 1b. 5 1 c(i. ;^tU-b;l/5 1 at^< IWlC^iiiSc^ 
^L. 5 1 ai:PJCJ;9{ci/iff-r50T\ ^*U-b;l/5 

1 b. 5 1 cfcfc'i^T. MjliIW5'^o^«fi!cfi)c^{i:. 
U-tr;l/5 1 ailfWllJS^i-^ffll^Tl'^So 

[0 0 3 9] sate. lastc/T^-Tia 

tc. ^^U-b^l/S la. 5 1b. 5 1 cOmWjW.U'y^ 
y5 6a. 5 6 b. 5 6 c tc^n^'flSiUX-i' >y ^y^" 
i:UTMb-ri)PMOSF^y>'~X^Tr 1 . Tr2. ^XXlTr 
3t^&Minr^K). ^tU-fe;b5 la. 5 1b. t5 
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[0 0 4 0] jji-tU-t^I/S la. 5 1b. *3d;t>'5 1 c 

tDllftliS^l'y 5 6a. 5 6b. Xt^ 5 6 c t^mM.^ 
nTV>§N well 5 4a. 5 4 b, 5 4 c (iSV^tC^j-K L 
rv^So $6{C. IgftMti^'l'yS 6a. 5 6 b. 5 6 
cti. ItitcOA'^^^JOffltOhvyi^X^Tr 1 . Tr2. Tr 
3^iyL^^V-^)l5 \ a. 5 1b. 5 1cCDPM0Sh^ 

y i^x ^ (Drnmnm^^ > 5 a a. 5 6b. sQc^^mn 

LT\^^^<DX\ /*U-fcr;l'5 la. 5 1b. 5 1 CXCD 

VDD uyVU — 'y VCTRl. VCTR2. 4oi;t>'VCTR3i± h ■5' > 
S^'X^Trl. Tr2, Tr 3 CD^t y/7j-7^$WL. CWc 

ct-^T. ><^U-b;l/5 la. 5 lb. h 5 1 c ©HiJiCi 
Ai9t?J'9'&;tijt|]-r^o C ©ffiiJiPiiVDD r:yl-P-^VCTR 
1. VCTK2. *ij;m'-CTR3cO»)fF^- FT'ia5£-Jn5o 
[0 0 4 1] 3-3£D-tr;l/0fi)%^sbTV>5;()^ 
3-t:;WUJ:c'3MilC)iif^--C-t|5]tST'£So S/c. ''T 

[0 0 4 2] *||M^ii«a75;<tUtCj;ntf. ^tU 
i: !c flPjffp-r 5 cl fc i o T . ff ffl L S V ^Fflte^ « ;>< ^ U -tr 
■tr ^l/iDNwel 1 Itf ^ d T\ ffl L ^ V > p« U -b ;l/ 

[0 0 4 3] 'm?>(D'$!-mmk 

^mmmmjc \% ^ ^^^)\m\ 'M&moym?!^/ so 
V ^ T . -g>fx / u is'ii isntc mm x - © ^ - 

fC*5l^T. 0 ~ line Ni: ^'-tr-'bpixel 0 

~ pixel N^^^ilt"SiB?iJT;'«^ry07FUX7U- 40 
i:?«ira/^^-;l"DB^-7 F U >y ^X^gilLTl^So 
U (D7 F UX i:?&-^|/U^>'l'OH^OBa?'1JAVai L:^ 
^;*^TV>?.o gP^. ^^rUtD7FUX{ifSJ|.'^:t-;l'(0 

CD 1 7- Fv-f ytsrc^n/c^tu-tr;i/cDa. -fockt; 

B^sliiffi® IffcOii^S. l?iJcOH*S(. Rt/H*(DfecD 

[0 0 4 4] ;<^:'Jt07 F UXCOga?^iJ^?tll/^^-;L'©ll 
*©Sa?iWlBj Uteres c:^{cj;oT. ^-ryiine 0 ~ 50 
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line Ni:tf ^-tr;l/pixel 0 ~ pixel NC3^^T-;<*U 
1311 2 n rc ^ CD 5 -6 . 7 ^ -tr X b rc V ^S1«cD x ^ 
^?St;£T ^ § o CPU 2 ^ V y 7 F b'X i; -tr;l/ 
7FUX'&JiAgL. fs^^iflL. l!tjA^:*;g:-r5o jSrw^-^ 

^.yb'Na^-rs^^ii. v-(y7 KUX^Jg^LT 1 5 

[0 0 4 5] -o^'li. 1 frCDHi^-r-^^iiiffii: LT^ 

7 ii ^ -r ylitcS^i ^ ^ U ^7 ^7 -tr X-r 5 mfit^^nto 
H7{C*5V^T. 7 n±^lliC3||.7yS-tr>'X'7y7°. 7 
2{iffi||/^:?-;l^ 1 ^-i'y5icD;^-tU-tr;l'. 7 3(i*fiS(c'3 
CPUffl<D»tjA*' K^-r/^. 7 4{i^ti!{CDCPUffl©-byX 

•7y7'^^n?'n?]s-ro ffiflE^/^^-/^'o i ^-ry^j-co^ 
t U -tr;b 7 2 tt. la^^tti bfc J;^'**^}^^^^^!!-^^**:;]^^ 

^]^3i.:^n^sr>o mfrn'tyx'Ty-fj {im^i^^^- 
cn5co-tryx7y:/{i-at±gl5»)ff-r5o cpu 

ffl»l|-)A^^^F^'l'/^7 3(±. ^g7Wf3-byX-7>7''7 1 

7 3 i.mmc^.m}if-t^o mm^yx-Tyifi 4 

(i, ^^>f^ffl-tyx■7yy7 1. l:/c. CPUfflfltiA^F 

^-f^w 3 ^[Hiscr-SiisnTv^So cpa2;6^'a/Ts^-t 
Ule:x-^;^»tiAtfB#ti. iinP.cD-tr>X-7yyti 

-f^sii, !^ac3k'-y Fft©«^}A^$-iJWi^t{c|j3£i\ i5 
S^®m(i^-y F. §!ci/^{i. mScO«f!:coH:-y F){c|BiB# 

[0 0 4 6] ffiH/^^-;bi:;<^rU7 F 

PXSB^iJ^raj-Ois^T-^ROffi^ C i:;6"itb*'g.-W^v 
>y \ly^\z. b/c*tc J; . 7 F UX ^;?t^/-^:^.;l^cDlI^ 

1 [el-ef S-tiriif^^'T-^Sc t/c. CPUA^bc07^-hX 
t HT-¥-fitTlTt/\ ^co4iA^btf^-trMfffiJc7^'-trX 

[0 0 4 7] m 4 CD^rftft^g 
■&ic ii. U - F • 1 7 7 -/ -f F • 7 ^ F /3^■^^^S/-£ o 

Ji. tiia}CD^7S^^rUcD±tC. e-y FT^lpjT-^^^rU-b^b 
S ?^|J r :3 - * ^iA^f K]f1;^ffjiJ»-r i. » ^iA 
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[0 0 4 8] BBti, ^mfMBmi'C%^w!^/'ev(Dm 

[ifJUH^f'^fflV^TV^So ElStCtoV^T, 8 1a. 8 1b 
ti / ^: U -tr 8 2 Id: ;^ t U ajf f-f n ^'^ 8 3 a, 8 
3 bti^^rU-b^bS 1 a, 8 1 bcD^-r h H^-r/S^^ 
n^n^sto ^Tc. 8 4a. 8 4 bti?ij-r3-^f, 8 5 
i±t!^tHbfT7 FUXv<y^, 8 6{iil^7 FbX-v 10 
-y^, 8 7f±»tiA^!^x-^7-y^^^-ro 8 Sat 8 
8 b. 8 8 c i: 8 8 d(J^n^'n^'tU-tr;l/8 1 ai: 8 
1 b®e''y 8 Qfi^-tU-trybS lat 8 

1 b-j±fflt07- KISTfeSo [I18tcfcl>T. y<-t';-tr;l/ 
8 latis Ati'J]m±mm/ilEnrc2'D(D-<y-'^-^2 

cDNM0Sh^y>-'X:5' 2 7a, 2 7 b>&^^fU. 

2 9 aaj ta:;'j i: -f ^-^^ 2 9 b A:^J t oymmjlli^ J; 

"91^ 1 ©fS1iy-F2 8a:6^'^il3ic^n. -TV/^-^ 2 9a 

o:> Ai3 t ^- ^ 2 9 b tDtB/j i: (Dim)^lZ ct 13 i! 2 20 
tOIci'lty-F2 8 b:?!3^1llJi5c^nTV^^o tT'yF^SSa 
NM0Sh^yyX:J?2 7a*/1-LT. 1 «)fci'iy- 
F 2 8 atcflf^^n, If >y Fl« 8 8 b {±. NMOS F ^ y ^ 
X^2 7 b^/rbTs IB2«Etiy-F2 8 btcMft? 
nTl/^?)o ^LT. ^*U-b;b8 1 acONMOSF^yy'X 
2 7 a, 2 7b (D^f~ F «ft)ii?:)7- Fll 8 9 iz^^ 

^nri^So -»t3A^0Sg8 3afi, mmztm^nrc 

D-b^;l/T-7^7-f 7"tO^'iJxrr-^"8 4a©tti±lA^6 
^^if;yffl){i-!f -U'fjfp-r^lg 1 (D F^-r/^"2 4 a. 2 4b 

2. o tT7 F U'X -r 3 - 8 2 i± . L ff 7 F 30 

^ t y ^M7(D}m<D7- Fl^tC 7 - FirBE^I-ti:^j 
b. NMOSF^yv^^X^ 2 7a. 2 7 b^JiiH^ilt-T 
5„ ilj^7 FUX'^-yf-8 6(7)??i|7 FbXr'-^tcS 
?iJ7 FUXxri-^'S 4a«|ii/j7bVxte2n. tf 
■y F77ffi]T-»tjAty^#;^^U-t;l'5?yo»t3A^ F^-Y 
/^2 4a. 2 4btCA;'3L. ft»?-l±5o »?iA*fH^-W 
RW^'iJx3-^'[plSS8 4a. 8 4b(^A;^J?n. WRT(B-j 
;?3^~iSiU-^;l/tDJi^®*i. ?iJxn — ^^'8 4a. 8 4 bAM'P 

Kj-r^o 40 

[0 0 4 9] Mi. i.UitDfejt^W-tS^t'JWijf'Ftc 
Ol/^TiiE'^i.o CM0S-ry/N-^>f|2 9ai: 2 9 biC||Si 
«J±V..» ^Efl/jp-r S t . jm-^y U -y :/7 n <y 7"[5]gST 
fe?. 2 9ai: 2 9 bJ±y--F2 8a^ 2 8 bT-i±2-3C>ffi 
ffiW^S^g^ttfts^MSW^ n. y - F 2 8 a t 2 8 b 
r- ^ t o ^ . y - F 2 8 a/^j'^S U^^l^ 

T\ y-F2 8 hm&l^^>l(Dm. -r-^f "1 " ^IH'li 
LTi/^?.i:/£«L.. jMte. y- F 2 8a7!jMgb^^l^7\ 
y-F2 8 b;^)^iaU-^;l/COB#. r-^ "0" ^IBMLT 

v^;5i:^«^§o 50 
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[0 0 5 0] NM0SF'7y>'X^2 7a. 2 7 htWMVi 
MtC^oTV^^CDT?. \£y hmiS Sat 8 8 b^/rt 
T. y-F2 8a^ 2 8 b(i^-f F F^-f/^S Safest 

?)ytU-b;l/8 latr-^^»t3iCfi:t{i:. m^tii 

L'ffT FUX^>y^8 5 cr3tT7 F ^X■r-^^::lWv^ 
T. tT7 FbXr:3-i^~8 2A\ /ciTK-tf. 7-FIS8 
9^»xlL. 7-F^8 9lC«E>&WjnL. fflOSF^y 
i>'X^2 7a. 2 7 b;6Mmii:^cSo i^ti. BiHT 
FUX'^-y5^8 6«?i|7 FUXr-^fca-:3~t. ^■|J7 
FbXx3-^~8 4a;b^t:'y FT^lpOT^tiAty^^yt 

fcfc-rSo 7-Fri;Si©^§^i:S*o-i±T. yt'j-fe;i'8 1 

[0 0 5 1 ] **I?temiT'f±. y-&U-b;b'^(D«$iA^ 

a, 8 4biCA^7?n. WRTjfff A^ift ^O^. 
?yT-n-^'8 4a. 8 4 bfcj; OfliAi£^n/cy^rU-tr;l/ 

^:U-tr;l/8 laA^SIR^n. WRTfl^f TbSSl-'^;^'?^^;^ 
(J, ^i.]x:3-^"^-i^8 4a«di:^Jtifai^"^^l^i;^'3. 
^ F F^^/^8 Sa^UjffnJtgtC-r^o LfcA^oT^ » 
tiA^r-^ v'yf-8 7fcM#^n/cx-^^. trxn 
-^'8 2 t^'iirn-^'s 4-em/£L/ty^:U-t;l/8 l a 

F^-r/^8 4alimitD#^jA^F-7-f'/N'2 43^:^2© 

»t)A?^ F5'-r/^2 4 b^WT^o m^^^^v'-^yy 
f - 8 7 ffilt J n X - f± ^^s; ^-^ • t iA ^ F ^ -f / ^ 8 
4atcA;'7?n. ^tD^tr<y FfD-r— ^(iS-m2cD* 
tiA^F^-r/^2 4 b(Cixi|is?nT, ^yi:^oTV>5 
NMOS F ^ y y"X ^ 2 7 b ^/l- LT. ia«y- F 2 8 b 
lBt«Sni)o ll2«»tiA^F^'f/^^2 4 b£0S$5^n 
fctB±|{i^ 1 cO»^iA^f^F-7-rM-2 4a{CA^]?nT$ 
^jltSlE^nr. :tyi:^oTl.^5NM0SF^yyx^ 2 
7a^/]-LT. I21«y-F2 8atc:|ei*?ni)c, fy^-tf. 
»^C^^-r-:5?©fiti 1 Oif^ti. ll2tD»tiA^F-7 
-r/^2 4 btD;±l;'3T 0tC^oT, IBtt /- F 2 8 b tfE 
•|f,?nSo m2(Dfll^iA?;;^F^-r/S2 4 b tfj ;'j 0 
l(7)»tiA5!^F^-rA2 4a(cA/j$nT. 1 7b^l±l:f]? 

n, ie'tiy-F2 8a{c|Hii$n§o 

fitJi0cDti^fe|5]i:j:9{c. if!iy-F2 8atco*^IB 

it^n. laity- f 2 s b i A^ia'i^niio 
[0 0 5 2] mmnm&\y^)\^(Dm^izit. y 

tU-b;l/8 1 a^tt5£bTV^5x3-^J**iF8 4a(Dliit] 
(iSU^^l^i:^'^. y^rU-tr;b8 1 acD^-T F F^-T/^ 
8 3a{i®]ft^<FlJi:;S:^), bfzio'^-D'Z. ff^iA^-f-^ 
^>yg^8 7{t{Sjf^n/cx-^>g:. tTx3-^f8 2 m 
7'=i-^'8 4T-tg^bfcy^Uir;l/8 la{c*#iAt?L: 

[0 0 5 3] y^:';-fe;l'8 1 bfclWICi^tCiflf'^-rSo 
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^WL, noMmmmm-^i'x. cp 

[00 5 4] ' ^^<D%mM 

T. CPUffl -(y'^-V j^^T^h ffitll/ -Y > ^ - 7 

n^fll^^^-rso ^^y^u i:cpuo3K{c. cpuffl^'i' 
[0 0 5 5] *iifflm^t±. znm^ y ^-v 7.h 

to EI9tcfei^Ts 9 1 (iv-ry^-yf-liSS. 9 2a-b 
V^^m%s 9 3fif-'-^/^X. 9 4{±a>S/tUT'$. 
5 o CPU S fc {± n >>' -y [gjES^b^ h Sill (c liH»x - 5^ 

$-fx-^?^.yf-9 Ui:?@J6P.n^o x-^7>yf-9 1 

(Cffiali/^^^^l'C) 1 =y-^y')^(D9~■^^^^mc^. ^tOx 

9 2 tai/j^n, st/e^nr, x-^/^ 

l/Hi. CPUi±a:f<;'<^'J 9 4{C|Sti?n/ciij^x-^^ 30 

im-tttm^\t. 9 4(ciE'K^n/cii^x- 

1 ^y^y'j^nT-^nimkh LT. T-^/^X9 4 
^SSLT. -trb^^?9 r-:5?^>v^9 1 

te:f«Jt^n. ^LT. ^«x-^^'y9"9 1 {iiMf^tx 

9 4 co-r-^'iirtfa^^^^/i'iK^^^tB^ns^^n^c 

[0056] ^-ry^'y^gi^H'-yl- tgfi^ >7^HtSfJ 

R. G. BHfett^n?"n6lf*y hTgL. 267? 40 

feg/K'nltt^ti^, 'i;>S^^tU©?^$'l:«. 176X3X6 
x240T760320tr-y v-f^v-y^g 1 

^SSRtf b'-y MiSti:^ 176X3X6X17?3168t:-y h il* 
?>c x-:5'/^X9 3 trnJUlf'y Mig^^fT^o 
[0 0 5 7] 81 1 Oti. BI9 60ln]SSM/jicf^J:5v-i'yl|i 

fio»^^Aj?^l(jfFcD^-rs y^"f^+-h^/7sl-o El 0 

ttfc'l/^T, (A)t±CPUfiiJA^€,32i6n/cl tf^-tr^U^tDlifi 
X-^DATA, (B)i:(C){±. |?7j^-/tU 9 4(Ct3tt5X7^ 
In] (?iJ73lR]) (?)7 FUX*Jj;tfY73rS] (ff T^lSj) (D7 F 
bXADD-Xi;ADD-Y^;^-ro (D){±CPUA''t)7'l'y7'y^9 50 
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1 'xostiAfttj^j-imATw. (E) ti^-r^^^-yf-g 1 

P>a/T;y t U 9 4 ^<?:)»t)A^9-i5^^XRAMW. (lOti^ -y ^ 

f'- >s:cpuff(y^M*ajr c h%.»mxh^. mmti^ e. 

WS. L ^ A"! b A:^] ^ o 6D t , XLATWti "L" ^ A 
^\£'i'-t)loymiii-f--9liy^yyy=f-9 WHO 

7 FUX^IHaELTXRAMW^ "I," K-rsi:. ^-ry^-y 

^9 1 (Cl§tt$n/c 1 ^'1'y5j■^DS^^^S!x-:?/^)>Sl>f<^^r 
U 9 4C0Y7 HUXT'^i^LrdSgtc^tjASnSo 
[0 0 5 8] ^'Ty-^^-y^g 1 A^bS^S^^U 9 4^« 

mm^L^^^Mmiht^o m \ ui, Hgcoassa 
m^x^'y^ yW-iimWmm LWii'^c:> ^ -< 5 y ^f - - 
F^TjK-To lai Ucfc-v^T. (A)i:(B)a. g/T^^*U 
9 4 fCfcitSX/frfj] (^/iJ/JI&l) t07 FL-Xfe<i:t;Y7^-f&j 
(fj-/j|p]) «7 F^XADD-Xi:ADD-Y^>S-fo (Ofi-^-Y 
y^-y^ 9 lA^e.cDM^^f±Sb^^XLATR. (D) ^I'y^ 
\y f - 9 1 t)-' b ;^5>n ;^ t U 9 4 ^(DBi^tti bitfrXRAMR, 

9 4 (Om^iii L /i I ^ fug© Y 7 K b X -SrJlt^g L TXRAMR 
^ "L" icTSi;. S/TN^-tU 9 4\H(DY7 VUXX-m 

*^'^-ry7-y^9 n^M^nSo ^-ry^-y^g 

l7-Yy5j^Or-^A^™^n/ctl:{i. XLATR^ "L" EC 
LT 1 If ^•tr;b-roX7 F^X^^gAgLT^'ry■7•yf• 
1 ^^y*f4-e^tU'\S!*aiLi:»tiA^f7^-bX-r 

[0 0 5 9] g7r>yt'j iiCPUi:£DrBlti^-ry^|tD^^ 
y^-y^^<ix.^Ci:tJ;oT. ^^^tU'Nt^MSi^ttl 

bi:»^iA?^-tOftff^l^'<y5i-|5lEi$(ct?^9. cnic 
J;oT. S?f^p<^^'J^«'7^'•trXlH]|^^^^'|JM■r^o ^^"x 

t u (Dmmnnnti ii7^-tx^mi^itmLx\^^^rc 

[0 0 6 0] m 6 (Pmm.mm 

-4^-MmBMlc%^l&Bk F-7-r/^ic*3i^Ts MsBSSOlS 

lS7j^^tUc^7 FI^XCDSB^iJ^^'i'y^'yf-rtx— ^® 
7 FbXilAM ^1 ItC^lJS^-tt. SbtC. ^^yyy^ 

<!:: ^/T^ ^ t U © 7 F X ©iH^O ii 1 )Pt He 
LTV^S lg3*JSmiic5li-</ca7f</-&U ^ffJl« 
T-feSo «^B/Uv;l'±©X aij) . Y (tT) ffiS 

{cmt/i. X77ln]> Y7affi]7 Fl^X^#-DS.T^y<tU 
^mf. a^/^^^;i/±©x, YffiSi;a/TN;^^rU©X7^ 
[R]. Y7uffi]7FUXf4B;£l^n7?m':>~^t5o 
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[0 0 6 1 ] MX. HI 2 , m \ 3 ^ffll^T. la 1 

CPU* fcfi D -y ^' |H|SS;^)> biX ?. tlT < ?. jlKSr'-^'© 
1 VW). 1 2 2ti 

/^XCl-^-ry^j-c^^-r'-^tf'y hgW, l2 4fia7T<;<* 10 
12 5iig>T^^^ UC3-f-^^||;T<-r5/ci6tC?S,l| 

/ ^ ^- /i/ffi'xji 5 r - ^ ^ X ^ ^- n^n/T^-r o / u 

1 2 4iigl;KL^l^^?$^i^/^^wI/±«X, Y aslltC^-^FS L 

-fXti. imSs^}(DXyi{l:>k Y7"J|&Jx-:?Ht-rX§f$o 
TV^5„ -^-ry^yf- 1 2 2{i=T^075CPUA-*?)© 1 •7-1' 
y^j'Ox-^'^^lrtL, Ca^'y-fy^y^ 1 2 2CDX73 
fB]f4Hi:><*U 1 2 5|*1£DX;^J(BJ7 FUX. Si.ilj±f3X 

[0 0 6 2] Mi. f4/f</*U 1 2 4 ©7 FlxX([)5H. 20 

■f , C?mit' b iHfix- 5' il X 7 K X (05H) ^^l^LX 
*tjA^;&tf;5:a ilCip-e^ 0 1 OT-t±XI,ATW="i;'), ^ 
-Yy-^-y^ 1 2 2 ±©7 FUX05IttV]^t{fiiltCif«j{i-r 
-5'7li^«Jlfieti5o mm^'y-^yyy'^ I 2 2tc||fi7' 
-^A^'»^iASnfctt^ XRAMW = "L"^;LTY7FUX(0 

3H) ^mj^Ltnii. y^'ev o (05H. 0310 1?)7 F U-Xju 

[0 0 6 3] lai SJciD, ±J3'Dtf^'-b;l/L:'i: 

{ca7K;^tU 1 2 4-\t^)Atyi]ff^'iiiit-^f^ffi^a5 30 

Ell 1 3 l«a/T<;^^r'J£0-gI5T-fe'3. 

1 3 2{i'5-ry^'y^T-fe§o ^-ry^'y^ 1 3 2{c*5 

1 3 3{i 1 e^-b^I/A^t&toSE'ttna^T'feO, 1 
3 4Jitf:5'-t;bC:'"i:tcIkHt/cltt}A?^7vi7-XWRITE FLA 
G)l;-S-i)o HI 3iC/T^-rj;9tc:, ^-ry^'y^l3 2 
r\ ^tf^-tr;l/CD7 FbXtc^fLT. ^-Ty^-yf^I 3 
2:^)^e.g4>7^/*U 1 3 1 'N-r'-^-^iir^iAty/iiiWif ^ 

iA^^ 7 V nr 19 , cpuiiA^ b > ^ -y ^ 

1 3 2f<:»t3A*';^)^'feo/ctf^'-tr;l//-£{i-WRlTE FLAGA'^iI 
■0(0^0 > WRITE FLAG = 1)<t ^ {C;&oTi/^?.o S/'K^ 40 
1 3 1 ^UtiAtfPJt-tt. WRITE FLAG;6M (C^o/c 

f±g?S^7i(??^l.v. ^icDWRITE FLAG^ffll^ 

T s ^ y±.(DiiMnm'i ^"7^ )\ytc t ;t 

SdiitT^^o -^-rv^-y^ I 3 2A^bS?r;y<^rU 1 
3 I'xf^'-^f^tftjA/ufcfiti. C ©WRITE FLAG^b^'^T 
OtCJ-tr-y F^n^o 

[0 0 6 4] Ell 4iii^(±©ftff^7f^-r^-r^y^^>-\' 

-FT-S?.o Hl4tC*3l^T. (A), (B), (C). (D). 50 
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(E), ^3j:t/(F){±^>y^lttiA^fll^Latch WriteRQ. 
'7^ym^]hWmUr\G WnteRQ. »$yv^*7FUXfS 
5§WriteADR. ^n-y^fgEfCK. « t)A^7^ ^"ff *IWrit 
e Flag. 7- FUlfiS^-WL^/i^-To 0 1 4 tCTr^l" J; ^ fc. 
»tiA*'7 FUXfl^WriteADR^bW^-O^-yf- 1 3 
2©lf^-tr;Kc:if2fiA^^*ff^^ i:. Ml^^-b;l/t:iPtL 
T, ^-y^^iltjA^fg-f Latch WriteRQ7i^iSilx--^;bi;iS: 
•3, -DSD. Latch WriteRQ=lo ^LT. s^If ^'-tr;!/© 
»tiA*7^^ft^Write FlagA'^-b'y F « 
rewrite Flag = Do ^-r:^7-y^l 3 2© 
Write Flag = \(D\i^^MZ%WSt^:^'t^) 1 3 l©l£ 
^■tMcMLr. ^-OtftJi^ffmine WriteRQA^-b 
-y F2n. $i\y-i)Vt^^. W^j. Line WriteRQ=l„ g 
/f^y<tU 1 3 1 ©'#tiA^>i7 FbXfg«fWriteADR;6'^Kjg 
Sb/cy- Fl^WLtcm^rEntaL-. F^WLtcM* 

1lt)A^A^~^if3*S (Write Start)o fiP^. g|7ny!^U 1 
3 1 g|7l^;<^U 1 3 lOv-O'^-y 

^1 3 2 ©Write Flag = \(D\^'>'tMcMlt-t^\^'>-t 
;l (Line WriteRQ=I) /c'tttCx-^^llt ' tfo Write 
F 1 ag^ ffl I ^ T . IB)" ^ y ±©f£ft ©?S^ e ^ -tr ;l/r£t J- 
^mtm^^CfLX^^o ^-(y^-y^l 3 2A^6^ 

1 3 I ^-r-^^fftiA/u/J^drlte End) 
a. Write FlagA'-'OJCU-t'y F^nSc 
[0 0 6 5] UMI^i. g7Tsy<tU^©read/write{<i;|Ig( 

tf ^7 -tr^L/ft [cff^ ^ fc i6> CPU*'' ?. ^ U 
S 1 tf:5'-t!;l/©-ttiA5^^f7-^v^/cV^ii^{c. ^©*$ 

-c\ -fmsiM-\iL<D\£'7^)i'^wm-i^Lxi^k>. m^n 

X. /c I ^ fe^ ^ -tr ; 1/ © 7'- ^ © y< ^ U © 5^ -e « # g§ K. 

5tl^o/cU-F • ^r7^'i'77-l' F • "y-fViy—^yX 

^tf-ftoTV^/co Mxti©WRlTE FLAG^^^y■5'y^C^f 
rc-^^Sil^lT-. t^jA^rcl/^tJ^'-b;L'©^©»^^^-^ 
tTi&-5 - irA^T'tSo WRITE FLAG^5i'>'^-y5^{ctf^ 

-b;L'©S ^3 19 © ^ -b^L'T-4^tct±f5I©ISS t 

-r\ P)tM© tf ^ •b;l/7'-5'©» tii*'*"^?? 5 rci6. 

»i:^Si:bTv^fc, u-F • yr-f F • ^-r F 

>'-y>x^^-Micbfco 

[0 0 6 6] */c. ^^</tU©^rj.g|3T;:-gjgi:cr)X. Y 
mmictilZ^LTc ^ t U 7 F UX©^fei?!c^tf * 9 (E^SA^^^S 

<. CPUfl;0^btt|iIffi±©X. YjStS^X. Y7FbX 

t Lxfsj^t^rufxmm^^tnz-. ltc/^v ©fist 

i7-t;l/l|if4T-lift7-4'©«tii*^lT-& 9 c 
fe, ^^^^^y^ilS^/t U i:©7^-bXAM [ilT-^ 
[0 0 6 7] m 7 ©Hasfl^tl 
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>^ - 7 X -Y WT 5 o 
[0 0 6 8] **SS®fiTf±, 10 

gpO[H]Iig#M^7j'x-ro [21 1 5Jcfc'l>T, 1 4 li±afj^>< 
14 2a-r'-^^-y^@S^5, 1 4 3«-tb^^[5] 
US. 1 4 4(ixV i>'^;l/-7^P^'»sJ5 (DAC) 'Qh 
§o 1 4 5{i?Si,/'^^^;l'fflcD-r-^/^X-efef). 145 
^StilLT, 1 4 1 *^biilx-^'*ia>7^L 

^ci/Vtal^^^^-'l'tcM.^iil-ro v^yy^y^f-i 4 2{i. iii 
ffi±7i<¥;^rfe]it 1 v^y'^ffiT-'^^^^'e^. h 

ifiJi 1 ^ >5j-<^ ti' -y h fe! i: T"] U; T'S 5 o f ti'tSiii^ ^ 20 
t-;l/«^t-rXVjM761^^-b;l'X240ffT-fe'9. R, G. BH 

176X3X6X240T?760320E -y h 
tr^<0. '7-<yyy-^\ 4 2«r-^MS:tfH''y hig 

176x3x6XlT3168tl"':^ hilifeiio 
[0 0 6 9] g7"j^><^U 1 4 1 {tlE'l^nrcH^f-^' 

bT, f-^7^Xl 4 5^g[±jLT, x-^^>y^l 4 
2tC«fJ?n^o ^LT. r-^^'y5^1 4 Ztffiif^ 30 

n/cx-^/j'i-tU^^ 1 4 3iCfH/j^tl, -bl^^^ 1 4 

HM^^tc^^^n. f-Vi^"^;l/-T^n^"^»!t§(DAC) i 

<737j<T73fBltC 1 ■5'l'>^i'C'3r-:5'^g/fN/^ 'J 1 4 5?^)^ 
blROii^i^. DACl 4 4'\m;'J-r-l.i:i/^^-acD»jfF^ 

[0 0 7 0] S/c. 1 4 5lC«if LTl^^S 1 40 

^-o^^fOr-^^^-r^^-y^ 1 4 2^m^~tsm\f- 

■y ^ 1 4 2 {Cl ^^^^i'O^r-^^^lf bfcflli, ^ t 

U 1 4 5^7U-{CT'^§©T\ ^cDtt<DHfPHl^CPUCD 

[0 0 7 1] ±rdf3j;^tc, g/T^/*u^(*iM-r^ffi[fi! 
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>y :f lilfS-^glt^ d i: j; o fl'$ai7U-;l/|ijiS±©7i< 
/j^T' -Sr ^T. .-k -3 * . -t U -xcrjT ^ -tr X|l]f(;&|iJM 

[0 0 7 2] % 8 oy4immk 

H (DAC) ^tatlt^mc. ^cof--^^^^ (red) . 1^ 

(green) . Rtfff (blue) ::HfeT1l#MriJ LT (RGBK?5> 
fl) W;^-r5i:i://T$?.-bU^^[5]SS(selector) (iX 
T, RGB-bl^^^i:ftt"?))A^^$nTi/^?.o EI16{±* 
HM^ffitcM^^i-l^ia-r ^' X7^^0iSgPc^)^fijc*7^^ 
•to 0 1 etitcfci^T, 1 5 otir«(i!7>^-;b. i 5 i a 

RGB-tU^^[}:m 1 5 2ti^^>^-y^lllK. 153 
tig^^ A^?.jIbnT < ?.lii^tf--^<?)r-^?7^■ 
X. 1 5 ili'y^y'yy^ 1 5 Zt'^thJjt^mBf- 
5760-r-^7^X. 1 5 5[ia7;^;<^:U> 156ii-trU^7 
^laEgl 5 1 ;^)^P>W:/3-r-§.Hftr-:$7©x"-^7^'X. 1 
5 7{ixV>^^;l/-7f-n^"-^M5 (DAC) . 1 5 8t±R 
GB-trb^^ 1 5 1 t J; DHf^o-ty?n/c* (Red) , m (G 
reen) . RZfn (Blue) fe^Wf i.tW»x-^^R. G. 
B(D7^^U-;l/r-4'{^:^^t5-trb^^|H]SS, 159 
(red) . m (green) . RZfn (blue) feT-gtH 

[0 0 7 3] m-'7:'^fi)c%Wt5?S^rVx-/W{*i^ 

©i^icfiflsfSo ajj^y^tU 1 5 5i^'^m^tir<^ 
mi^f~9li]'7^ymir-V''7-fyy'y'^ I 5 2(ct±l-;] 

^n. Mf^nSo y-fy^y^\ 5 2jc«f$bTi^5 

7j<¥mWM-^(Hsync){i:|HlWbT. DAC 1 5 7 

^ii/j^^n. ^tO^. Hfix-^tOR. G\ Bbt^^^RGB-tr 

<f^i^?;f, (DAC) 1 5 7-Ntf^/j?ni.o cnfCctoT. 
-trb^'^? 1 5 1 wa^JiS^ ilDAC 1 5 YCDtkliy^yy 
-y^ 1 5 2 (7) Id' -y h<fU^(DE.j^(D— tfj:^o DAC 1 5 7 

t3^iimiiiEnrcm^7^Mmmf~^f,i-t\y^'^m^] 5 s 

tJ;oTR, G. B-r-^/y^:7>{t?)n. R. G. BO/^-5U- 
7l/x-^ti:;5:f3, 1 5 9^tti;'3^n. ^^^tiSo 
[0 0 7 4] flj^tf. !^Hli7^^;b 1 5 OtD'9-^'X";^)M76 
t!^-b;l/X240|fT-SD. R. G. B^feti^n^'n 6 tr>y 
hT'SL. 267Jfegl^'5JH^^til&^ RGB-hL-^^ 1 5 1 
(i. v^yy^y^ l 5 2C0b:'-y I-*Ii:[Rli;3168t:'-y hcD 
A/ji^?^*L. 10(7)DAC1 5 7titL. ^n^"tl61f 
>yhtOR, G. Bx-^^Bt^^ti|Tt;]'3lifx.Ttti:^T§o 
i;eoT. -fel^^^ 1 5 1 fil056E'y h (DtiJ:/:*!^^ -^WT 
5)o 



(12) 

21 

[0 0 7 5] v-(yy-j^ \ 5 2 tciWt LTu^i.r-^' 
t±, 7j<¥raW#^(Hsync)tcraWLT, DACl 5 

T fcti -r 5 u t ^ -li-r . ^ ^ U f3 tli f] ^ 1 W 1 T-DAC i: 

c i: 7?. v-r >^ -y ^ 1 5 2 Wtf,;/]^ l W i T-DAC 1 5 
7 f:il*g-r^«-a-tJ;tefLT. DACl 5 7 «f(;&H5:)-cD 

[0 0 7 6] S/c. ^-O^-yf- 1 5 2t^M#Lri/^5 
x-^^f-VS>"^';b-7-tn^^^S (DAC) 15 7-^ 

ai -f 5 B# J ^ , © - ^ © iiii] f<|^ X - ^ (;j R G B ® tyj IS 
X. p< -t «J ^' n -y ^ {c L T J P [i ij ffll * \i T I ^ 
i)o HI 7{i^-Y>'^'yf- 1 5 2«(Ji;]x-^cJRGBf!f 

'm\<^^-<^y^'f-'<t-y^^<to 01 7tc^3v^T. 

(A)tt^*UcD^n-y ^fS5§, (B)li7-<'y^-y^ 1 5 2 
(r>m]^-^iZm\ivV')^ (C). (D). (E)ii# (R) T 
(G) "f-^. W (B) -r-^?. (F){±RGB-feb^ 

^®K*^ai^J-r^RGBr-^(in56ti'-y l-)'&?St-o ^-^ 20 
y^-yf-l 5 2/j^b(i',:'jSn/cK. G. Bx-^ti. RGBS 

wisissi 5 uci;r^T, '7 ^ h^mrnm^m^^ 
t^M^n, RGBSiRiHi^i 5 1 is]C4S?A^e.tti;^j$n 

So ^-fy^-y^J^l 5 2*^6>(JStJ?n/i3168tr-y hOf-' 
-^tiRGBM/^HSg 1 5 1 <?:)tli5':Ji|-7-T-1056ti'>y h 

[0 0 7 7] \'&_%.\t. DAC^jft-fiTfi/j^'Li^^./ctoJc. 

fei-o LA^L. a:^p{^-UO-r-^^DAC--vtH/j-rS 30 

RGBr-^^tB/j-rS^Y 5 y^"7bntl/£^nT$3 
"9. x-^^Oiiffi^. DACCilftttc^t^-ti-gEtjtcgM-r 

/j 1" ^ X- ^ ^0RGB©1?J 19 If X. -Ir y^ * U O n -y ^ {c 
bT#|B]fflT-WT-t-S ctdfcLrcC tT\ DACO-b-y 

i: t § „ DACtC (ti fl^^ X- ^ ^RGB-^-Hv^^i-f IJ L T (±i 
;^jTt^RGB seleclor^S:tj-§C i^JCioT, ^-T^^ 
■vf-«ai:^j^ 1 W 1 T'DACi:itia-r5ii^i:l;bl5LT. D 
ACcOlA^::^it)M(cSP,L (3^^02) , ^ft^J-^^'^titi: 

[0 0 7 8] ^Jk\-^. ±ieb/-c*Sfimiti:^5rSH^BK7^' 
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(7)^y^?-7x^X|lM^rt«L/cl f-'yy- F^^/^ 
IGi:-r5o HfliWtCii, 176(H) X3X6(RGB)X240(V)=76 
0320i;'-y F(?Jxj-7;b • 4-^-F • y^tU^rticL. iiS 
tC<J;t)120xi60F>y F. 132xl76F'yF. 144xi76F<y 
F. 176X240 F'y Vr^^fi^WkO)Ws.^WiMi>'^^-Mz.n 

^-tft©S$i±2.2i'y^fiJfr-S'9. 7|<¥7a[HlcD 
F-7-l'>'^{iTFT-tU^^ fc*fPj^«y<^ U rtit F-^-f^^I 
C^tt?:)^> UltT^lpJcO F^-r/NfiTFTF^^^^t^O. CO 

i:LTti, lH/lV(VC0MSte)73S^^«ffl-rSo 
[0 0 7 9] ^lliF^-r^^ICcOPv^'-y ^^Jrr-Ji, CP 
U 'f'>:5'-7x-f'X330f--y:/liR U-F. ^-f F, 
x-^ • ^"^X, 7FUX-^^X. U-b-yF, £^n-y 

7j<¥-fBiw. sacp5]»L >";7;i' • x-^'#^oJii?^ 

^L, S/c. FD-;^ffltDS-f;^Wr 
^o 

[0 0 8 0] ^ffiUF^-Y/^cD^r- FUiyX^cDSSl;: 

ctoT. ;jfafi]»1*- F. |EJjlf]^-F. *^-^r-F. X 
^U->t-F. ^^I'^'^^-i'H ^'^r-F. U7U-yi> 

[0 0 8 1] i-¥-Wlfcii-<§i:. #I&]W^-FT«. TFT 
/1^.;l/OX4^+>cD^'r'^y^"tCPU;6sa7j^y<^r>J^» 
5 y^ti^l^PMBT- iV^ ^^y<*U l±xa 
7;!^ • 't°- F • y<t'J T\ GPUA^WAIT^ffittP^n?) C i: 
ii^i/^ St<y<^:'J i:TFT/->:t-.;l/OX4^-vyttfRlKlbT 

^V(D^PMti\ HT-f-oR. G. B§fei:"i:tc7^^U;l'T-D/ 
Ag:j^@Sg'xtt',/]^n?.(-b;l'7 • U7U-y>-i)/^-5b 

7bT-m^-rs^t. nii: f^-^/^cov7 f ■ i^vx^© 

«*feOx-^^(±itJT?>o 
[0 0 8 2] |^|SlW*-F©CPU-ry^-7xf'X. 
^U^b'-fy^ — 7x-rXi::^?)o 7^ v b-'b • ^ ^-7 

x-rx^f3it):&u>Ji-&{c. yv7>i-^y^-y 

^ii-pT. Sbf'y F7l^U;b'^>^f— 7x'f'7.ii|Wli;^a 

[0 0 8 3] mm^e- FTii, Bfix-^t±iiififfl^P 
>y ^ 1 7j<¥lHMS-^ i: Sit [pl^fS^ ii K IBIW L T)iM L 

TS?.n5o 7l<¥/Sa^fflfB^^fti-jTTFT7U.;b^X 
yt?>/c46. ■t^Ti?3^'l'^y^"tiTFT7^:^-7l'OX 
4^+>i;t[ii]}?!LTv^So ra»5t-FT\ a^j^H#ii. m 
m^f-^mhcmmcD^-^y • / Vy 7rtKg^»3A$ 

;OMSitsni>o |H)ffl^r-FT-«, Bfix-^ii^^tx^ 
<*5iMSn§OT\ DAC(i:x-^>Sr$gjM-r§7^y7 7' 
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•^'An8^f 'V hipf^tTA.ij^tioA^ fts/j^n^iitii. iis 

ync(^}jfm\ /mime S tm'f- ^ m \£ y h Sf-DACtc 
ken. -Dlfiz HsyncO rf3 §31 /3»!ffl t GOf-- ^ \£ y 

^?;^^6t£ -y hfeTI)M;{>:i>sbn?i,, |H]»l-e-KT\ BKSt 
[00 8-1] R!?it-Ki'3RCiy^7b;b • • -r:^^ 10 

§o *T7^>^y^'j^]fMi+H*fifi#wiiiiTiia»!^* 
to mmmmm^(Dm^itf'y t>ih Tfmmc?m ^ 

-eijiW^^fc-To B^fi^iii. iB^^P'y ^'-c^-yf-r 

So 

[00 8 5] rB|»1t-FcOCPU'l'>^'-7x'rx(COO^ 20 
Tti, r5]W^-FT1iv'U7;l/ • -l'>'^f-7x'<XL7b^ 
fS/ST't^l/^ i^UTyb • -Yy:Jf-7x-rXi±»3A*ffl 
7\ UttSLfiT'ti&l^ i/UT;!/- -r>^'-7x-rXT- 

[0 0 8 6] Yv^r^o:>^~ K • bS>"X^£DiaAg 

ti:J;oT. a'J?(DA-7- • FCcolor inode)^KST- 
7;b • ti^~ • t-K-^ii. rtM6t:>y FDAC^f$ 

oT, RGBcoet'-y F^^n?'n64SPico«ffti:i^> til 

[0 0 8 7] Uf-'a-XK ■ • t-F(8fe^r- 30 

x^h • Pv^'X^'cD/j^-r^— >'"tt;eoT, i^'T^n 

Ji±te;b^P.2li''y h-gtc, -^->>';^*i6«i: tii«Tfi7.(LS 
B) 1 o T . tti! S rc til :'J 7 > 7°^ rft^EWStO 
;l/VCC^a/j-r5„ :i®i:#rtM6lf >y FDAC'XtD*-;:^! 
^tiX F-y7-r§o 
[0 0 8 8] 7^7 U — y • FCscreen mode)tC-Oi.^ 

Xx-^'X • l^>^X^T-|§S^n/c:^^- • t-FTS 40 
/iN-rSo iz-v^l' • Xi^U — y • Fffi, X-r— 
^X • Uv^'X^T^g^g^n/cfflJ^j-Ci^Xf— ^X • Uv* 

x^-e?i^^n/c:*7--t-Fi?a^b. ^n«^® 
gr7j^^xJF ^ y-r ^ t tifi^sn/c^ ^- • FT- 

[0 0 8 9] X^^y/^i' • ^r—F (standby mode) 

jCOl/^Tili'^So x^y/W • ^T-FtD^^TffiP^T-ii. 
17-Y-;1/Fffffi<i'i:tci7x-XY'3. t-F- V'yT. 

7C)X^?y/U • ^:-F£Dfa^#Mb. ^-^jitf^eoT 
^mmi§>t i. 7 7 X ^ • ^r- F (awake mode) Tb^ 6 7 X 50 
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U-T" • ^- F(asleep iiiode){c^^T(f {c^f tf 77x-r 
^ -^-Ffc^co/c^-^^Ji. iy-^yX^'rf f3;^;?j^t,tg 
»-r5„ *?aiE,F^-f7qcti«ilgAII:, i^/t«7N-F 
7x7 • U-b'y MS:7XU-7- ^-Ftc:&oTO^So 
[0 0 9 0] 77x-<i' • ^:-FT'ti, 7XU-7<73i* 

i;i>'5>'— yyx^&Uffbrdt, 77x-r^(as)-^ 

-Fil^?.c. 

[0 0 9 1] 7XU-7- ^-Ft{i, 77x^7(}i 

^ 3tyi:i±co*'y7°uy^- nyxy-y-toS-jiJK* 

DC/DC ny/s-^^ffih 

i: t> 9 i/— ^ yX^Srlltf L/ct^. 7 X U -7 • ^r- F ^ 

[0 0 9 2] g/T<^-tU • 7^-lrX • ^:-Ftol>TizE 
'tSo ^^fN^^V • 7^7-bX • ^r-F • Uv-'X^Ort'g 
iCioT, V(M.W). vy¥7.^~fm 

g), 5 7-y F(±TS 

^idh^^^^'^wyy—^yy'vi^^ ' /tu • 7^'-trxA^' 

[0 0 9 3] *?grBF7^'/^£D!(#Migfi:oO^Tai-< 

' 7^'-trX • Ui>'X^tDcaptureA^"'0"£DWratt. 7 
A • p(^r'J<:'34i^f±iSff^nSo caplureA^"!" 
{C>S:S ii:^^®^it|R!«B{B^iU^'D17 U-AA\ 7 U- 
A • /^Ut^lIfXf^jA^nSo captureA';"l";^^P)"0"(C/5: 

s h'JKoy^mmmmxm-^. 7 u-a • 'j (o^i* 

[0 0 9 4] 3ty«JIffiI!!^tt«Rgicov>T{i. 

fl-rs ' ii;()'^-c-$So 3t y'«jiE«i.ti:/jS?<?:>*:rj?tA -y 
Fffi3>'-ry-9-f)MlRltti, DC^7-tr'y F!^?*^t3;ftA^ 
oTJJDs '^fmmz.-f^. g7Kt-Ftcj5V^Tt)-9-^' 
^/>^<»;^?.fcJ6(c. DC5d-7-tr-y hJ^^titafiln^;^ 
oTl^T. 3yT-'>'-9-'\£DDC^7-b'y FfJ)?=C»«{i:B#r(§ 

tctt, g,iitDC:t7-tr^y l-©7tr)('fe^fT^t>^l^i:. SI 

(c. jK«B#{c{i«M51ifmfe*feDC^7-b'y FA^'^Si: 

?ift A^m^ ^ n s . ^1 to fc^%:mttkWf"X^ i: ^ s „ 

[0 0 9 5] U-t-y haftgtc^oV^Tti, /^-F7x7• 
U-tr-y Ffi, CPUi:ig^$n/c'J-tr-y F • IfyA^SOU 
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-y h fgif (C i; ^ 'J -b -y h 0 , Xyi/T.^l'y \y-h. 
[0 0 9 6] • ^D-;^^^^c*3V^T 

±{f§i:l/^9 C i:)o 6t:-y h-tDRGBx-^'C'^ii-g-. OOH 

20H 3VSifSTv^:^;l/;Sr?tSc« KfeS^o 3FH 
0.4V}S-iliiT'/^:7-^l/^?tlt ea/]i. ^CT\ 6\£y h 
(?J2T-fiJoTCffiLltf-y h^MTT)20H^j£-r. OOH 
20H ^ 3Vffi^Tv'?t^;I/;5:?t«J« ^ M^^^ 20H -» 30 
II ^ 1.5Vft|iHTv^^.;l.;&?t/ril ^ 3FH -> 

3FH '^0A\mMT/<^-}i^ftm aa:^o ^nzf^ic 

LT, 3y h^x MrF-&'*IS-r?>o 
[0 0 9 7] X^n-;mtg{i. • xy F • p<t 

'J • TK-ry^^ftiiltffHf ^e: tic,J;oT. ylx-A-^^r 

0P-;Hf1teff> n-;l/tm o-;I/X If- F/:^! r&j^ 
[0 0 9 8] ^-^ii • ^Ky'ixIfiCnegative-positive inver 

ML, ^g^^nfc|i5|al^^^:.1?^y^;^)^g5WPEg^iS^>^ 

[0 0 9 9] ^SaSlgti. ilirS±'732.>S;&fMUyx^ 

5«3gT'$?.c, • xy F • • >t°-ry^%^ 

II L . ^ n/cffiffi 1 4-;^ y ^ eg 5 mra^a y 

•So 

[0 10 0] F^fiDC/DC3y/^-^?ftfi|«t^(r|ol>T 

ji, cpuA^b, rtMDc/DC3y/N-^c^3ffiffl/i^ten^ias 

T -S X-f 'y DC/DCr: y/ cO#^ y ^r-Vl/CDON/OF 
FX^yf-W^T-t^o 
[0 10 1] rt)tLEDF^-r/^ffii)«t^[C$3l^T{i. CPU 

LED Y^-Cfmmm.iyy'^mtimm.immwmMX' 

[0 10 2] ^ffiUF^-r/^tctt. ^i(CDU-y'X^i:d-° 

[0 10 3] :^wBm±\zmmLfz%mmm\m^ 
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/ -& U © ^7 a -y ^ fi L--^;l/WfM]tcft ^ I \ 5'^g|?ifiiJ 

U^r'-^*»^iAC?|l2cD7^'-bXti. g>S;<*Ua3 
n -y ^fS^f ©?l,'b^;bffifMjtcfr^ o t Lrct}\ m i « 

jiX ^ -y f - F y v^'X ^ t T 1/ ^ S i]\ i?!^® *ff (c 

10 TfWWLTtil/^ 
[0104] 

[%fi;^'0?aiS] *5g0fltcJ;m#. U-F • ^x-i'7r^ 

A^7^-bX 1 |i]T-T-^SfcJ6. If ^-tr^l/^&T-cO^t^l 
^ t !^ « t ^b-<ffi?f?3 R«^7 35 5 „ 
[0 10 5] F^'</^[s)gSi:^^r';ffi?iJi:<?)W*V-y 
lfy^'^nItgtCbfc»{CctD. TFl/Xilx^xy^Y 

20 a/f^iiiiSOB^ t ojMit:^ t ^ ^(DMWti^'i^m^ < ^ 

S-^tctn^So HSi\ ^tU©v-y tfy^^'ii^^y^-y 
f-'SrWfS^-ti-, ffimcO 1 If <>-tr;l/CD^^cD7t^U^^D■r- 
tt'^x^. mmti> ?) 7 F b X L Tg^iiiffi-h'OX. Y 

[0 10 6] yn-tr-yHj-iia/i^^^rU ilcOSte^-ry^ 
'y^^^ffc^^:. lfTa^{e-o$10a)^tbLT»lff?-lii. 

[I^ll/lic^jff?i4l4l^ll] 

[HI] *§liW{c{l;5xYX7U-f'cD^f*«ijg0T-^ 

[0 2] *%a;^c7)^ 1 ^stemi{cf^i,g7]^^tucDy^ 
m 3 ] *%3i5©m 1 %immm^ Y^^^m^nm 

[0 4 ] *%Hj^®S 1 Hffiffm-J-i^^S/T^^t U ©Kit 

40 ^f^-r^-r^y^^^^-FT'fe^o 

[0 5 ] t-mm% 2 wmm^m^mM^'^mLrzm. 

m 6 ] 3 nmmmicm^m^^^'t u ©7 f 

[0 7] *fg0;^«® 3ii»iit-^?)a/i^y<tu-\^^ 

y Wi-e'x7 ^ -b Xf ^^fijc^TS-To 

[0 8 ] ^mM(Dm 4 mmmmjci^s^ if -y 1- stc»tiA 

50 [H9] *fg0^om5llffimi{i:^§ F7-r/«©CP 
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to 

[011] ^mm(Dm5Mmmmic%^ f^-tm-iukcd 

■To 

[012] *?Mj«IP.6*ffimif<:'f*^ K^'i'/^lilSS© 

[0 1 3] ^mi(Dm(^mfmmicim v^^y-^^mm^ lo 
[0 1 4] :$^§m(Dm6m!MBmici^^m^}^^y-yf 

[Hi 5] »i«^-7llffimiici^S K^^/^mSgcD 

X 7'u^s>^iiiiifflii««r5[f3ifSttB£'&>i<-ro 
[Ell 6] ^m\oM8^mmBmim^'f^x^u-f 

[??F^tOiiBfl] 

1 •■•xVX-/U'^. 2 ■■■CPU. 3--- F■5^/^|:E"]^f^5, -l--- 
xVX7V'rg7S'KS, 5--/:feSlHl£S. 6 ■■•CPU I/F, 
7"-gf^^^-U, 8--LCD I/F, 9--f--^?^'y^, 1 
0...^1^/7^[5]gg^ 1 1 ■■•■r-^^'V^. 12-^-tb^ 
^^mSg. 13--^DAC, 2 1 ■■•/tU-tr^K 2 2'^-:|S/7^il 
■byX'7>7°. 2 3-'CPUll-feyX'7y7°. 2 4, 2 
4a. 2 4 b"-»^iA?^F^-l'/':. 2 5a. 2 5 1vl£«y 30 
FlIS, 2 6-'7-FISv 2 7 a. 2 7 b •••NMOS F * 
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X^i;. 2 8a, 2 8 b- -|Hti/- F. 2 9a. 2 9b-CM 
OS-ry-'^-^f. 3 4^-a:5^fflx-^/^X. 3 5-'CPUffl 
T— ^'/'JX. 5 1a. 5 1b. 5 1 c ■•■;^tU-tr;l'. 5 
2a. 5 2 b'^-E'-y Fl/S. 5 3a. 5 3 b. 5 3c"^7- 
Fif. 5 4a. 5 4b. 5 4c"-NwelK 5 5a. 5 5 
b. 5 5c---Pwell. 5 6a. 5 6 b, 5 6 c ■■■'1®^ 
•^y. 7 1 ■■■S>TNffl-tryX'7y7°. IZ-ly^y/^ 
(D^^V-t/l. 7 3-CPUffl-feyX'7>''/. 7 4-- CPI) 
fflStji^F^-f/^, 8 las 8 1 b--p<tU-fe;b. 8 
2...7-K K^-f/^. 83a. 8 3 b-^^^'i' F F^^ 
8 4a. 8 4 b---/j^Arn-:5^\ 8 5--m^li'iL 
8 6--iiim7FUX-^-yf-. 8 7-"« 
ta^^X-^ 7 -y ^. 8 8 a. 8 8b, 88 c . 8 8 d 
■•■lf>yFIS. 89---7-F,S. 9 1 ••■^'r>-7>y9^[Hl 
SS. 9 2"-trU^'^'|iIIliS. 9 3"-x-:?MX. 9 4-'-g 
TT^^^rU. 1 2 1 •••x-:?'/^X. 1 2 2- -7^>"7>yf- 
HK. 1 2 3 ■■•x-^/^X. 1 2 4^^-a/f^y(^U. 12 

5 --x-^/*!x. 1 3 1 ■■■a;i^;^-&u. i3 2^--^-r>' 

^•y^. 1 3 3 --tr^-b;l/. 1 3 4--»tjA^7^^. 

1 4 1 •■■|'|/7^^^U. 1 4 2-^^x-^^-yf-lHlIJg. 1 4 
3-^-bU^^[HlSS, 14 4---DAC, 14 5'^'X-^'/^ 

X. \ 5 o-T^-i x-/\y^m^mm. i5i---RGB-feu 

1 5 2 ■■■^'I'y^-y^iaSg. 15 3--^x— 
X. 1 5 4 ••■X— ^/^X. 1 5 5 ■■■gt^^^ U. 156 
-T^-^/^X. 15 7-^DAC. 1 5 8^--feU^^[i]SS. 
1 5 9--iii^. RCl. RC2-Tead control. RDl. RD2-I! 
JiiLx-^. WC^--write control. WD--^*t iAi^x- 
^. Trl. Tr2. Tr3 1 •••MifX-i' -y F ^ y^'X 

VCTRl. VCTR2. VCTR3-VDD controller. WRT-'*t 
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